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L1 mobilization of cellular mRNAs is responsible for ∼8,000--17,000 retrotransposed gene copies identified in the human genome reference sequence \[~~24‐27~~, 68‐71\]. Here, we will refer to any retrotransposed gene copy as a "retrocopy''. Retrocopies bear the hallmarks of L1‐mediated retrotransposition, including L1 endonuclease preference for the loose consensus sequence 5′‐TTTT/AA‐3′ \[28\], flanking target‐site duplications, and, as mature mRNAs are mobilized by the L1 machinery, retrocopies lack introns and contain a poly‐A tail \[29, 30\]. A promoter sequence is typically not delivered upon retrotransposition of a cellular mRNA; hence, most retrocopies are not expressed, and presumably lack functionality \[29\]. These retrocopies are known as processed pseudogenes. Occasionally, a retrocopy may insert into a genomic context permissive of its expression \[31, ~~32‐33~~, 72, 73\], giving rise to potentially functional transcripts. We will refer to such an insertion as a "retrogene".

Numerous studies have demonstrated the importance of retrotransposed gene copies in genome evolution and function. Protein‐coding retrogenes represent a significant contribution to the ongoing generation of new genes over evolutionary time \[34‐36\]. Gene retrocopies can also influence parent gene expression; for example, retrogene‐derived siRNAs have been demonstrated to regulate gene expression in mouse oocytes \[37, ~~38~~, 74\] and in the protozoan parasite *T. brucei* \[~~39~~, 75\]. An expressed pseudogene in mouse has also been demonstrated to regulate the mRNA stability of its homologous coding gene \[~~36~~, 76\], and retrogene mRNAs can compete with target gene transcripts for miRNA binding, acting as a molecular "sink" and interfering with miRNA‐mediated gene regulation \[~~40~~, 77\]. Although an instance of a retrocopy insertion associated with human disease has yet to be identified, expression of an FGF4 retrogene causes short‐legged chondrodysplasia in certain breeds of domestic dog \[~~40~~, 78\]. Conversely, retrocopy insertions have the potential to confer protection from infectious disease: in owl monkeys, a retrocopy of the Cyclophilin A cDNA into the TRIM5 gene confers resistance to HIV \[~~32~~, 79\].
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Although previous analyses indicate that genes highly expressed in a wide variety of tissues are more likely to give rise to novel retrocopies \[~~61~~, 80\], heritable retrotransposition events must take place in the germline (male or female), or in the early embryo prior to germline specification. 24.**Potrzebowski L, Vinckenbosch N, Kaessmann H.** 2010. The emergence of new genes on the young therian X. Trends in genetics : TIG 26: 1‐4.25.**Henrichsen CN, Vinckenbosch N, Zollner S, Chaignat E**, et al. 2009. Segmental copy number variation shapes tissue transcriptomes. Nature genetics 41: 424‐9.26.**Marques AC, Vinckenbosch N, Brawand D, Kaessmann H.** 2008. Functional diversification of duplicate genes through subcellular adaptation of encoded proteins. Genome biology 9: R54.27.**Potrzebowski L, Vinckenbosch N, Marques AC, Chalmel F**, et al. 2008. Chromosomal gene movements reflect the recent origin and biology of therian sex chromosomes. PLoS biology 6: e80.33.**Vinckenbosch E, Robichon F, Eliez S.** 2005. Gray matter alteration in dyslexia: converging evidence from volumetric and voxel‐by‐voxel MRI analyses. Neuropsychologia 43: 324‐31.38.**Valley JF, Guerid A, Lerch P, Pache G,** et al. 1979. Application of the thermoluminescent dosimetry to a pion beam. Radiation and environmental biophysics 16: 225‐9.39.**Burki F, Kaessmann H.** 2004. Birth and adaptive evolution of a hominoid gene that supports high neurotransmitter flux. Nature genetics 36: 1061‐3.40.**Betran E, Emerson JJ, Kaessmann H, Long M.** 2004. Sex chromosomes and male functions: where do new genes go? Cell Cycle 3: 873‐5.61**Yi X, Liang Y, Huerta‐Sanchez E, Jin X,** et al. 2010. Sequencing of 50 human exomes reveals adaptation to high altitude. Science 329: 75‐8. 1**Zhang Z, Harrison PM, Liu Y, Gerstein M.** 2003. Millions of years of evolution preserved: a comprehensive catalog of the processed pseudogenes in the human genome. *Genome Res* **13**: 2541‐58.2**Zhang Z, Carriero N, Gerstein M.** 2004. Comparative analysis of processed pseudogenes in the mouse and human genomes. *Trends Genet* **20**: 62‐7.3**Karro JE, Yan Y, Zheng D, Zhang Z,** et al. 2007. [Pseudogene.org](http://Pseudogene.org): a comprehensive database and comparison platform for pseudogene annotation. *Nucleic Acids Res* **35**: D55‐60.4**Pei B, Sisu C, Frankish A, Howald C,** et al. 2012. The GENCODE pseudogene resource. *Genome Biol* **13**: R51.5**Baertsch R, Diekhans M, Kent WJ, Haussler D,** et al. 2008. Retrocopy contributions to the evolution of the human genome. *BMC Genomics* **9**: 466.6**Fablet M, Bueno M, Potrzebowski L, Kaessmann H.** 2009. Evolutionary origin and functions of retrogene introns. *Mol Biol Evol* **26**: 2147‐56.7**Tam OH, Aravin AA, Stein P, Girard A,** et al. 2008. Pseudogene‐derived small interfering RNAs regulate gene expression in mouse oocytes. *Nature* **453**: 534‐8.8**Wen YZ, Zheng LL, Liao JY, Wang MH,** et al. 2011. Pseudogene‐derived small interference RNAs regulate gene expression in African Trypanosoma brucei. *Proc Natl Acad Sci U S A* **108**: 8345‐50.9**Hirotsune S, Yoshida N, Chen A, Garrett L,** et al. 2003. An expressed pseudogene regulates the messenger‐RNA stability of its homologous coding gene. *Nature* **423**: 91‐6.10**Poliseno L, Salmena L, Zhang J, Carver B,** et al. 2010. A coding‐independent function of gene and pseudogene mRNAs regulates tumour biology. *Nature* **465**: 1033‐8.11**Parker HG, VonHoldt BM, Quignon P, Margulies EH,** et al. 2009. An expressed fgf4 retrogene is associated with breed‐defining chondrodysplasia in domestic dogs. *Science* **325**: 995‐8.12**Sayah DM, Sokolskaja E, Berthoux L, Luban J.** 2004. Cyclophilin A retrotransposition into TRIM5 explains owl monkey resistance to HIV‐1. *Nature* **430**: 569‐73.13**Goncalves I, Duret L, Mouchiroud D.** 2000. Nature and structure of human genes that generate retropseudogenes. *Genome Res* **10**: 672‐8.
